Bladder cancer was the most important reason of cancer-related death around the world, and urgently requires new therapeutic methods targeting the malignant tumor. There are many reports that the long noncoding RNAs are participated in different cancers, however, limited data are found between the long noncoding RNAs and bladder cancer. Previous studies have indicated that lncRNAs play vital roles in gene regulatory processes which could influence carcinoma progression.It is well known that lncRNAs can't code proteins, however, controlling transcription was found in the life process.In the current study,we firstly reported that NEAT1 was consistently up-regulated in bladder cancer tissues compared to the matched tissues and bladder cancer cell lines compared to the normal bladder epithelial cell and the expression level of the NEAT1 in bladder cancer tissues is closely related to its clinical pathologic grade and TNM phase. Cell proliferation inhibition, cell migration suppression and apoptosis induction were detected by knockdown NEAT1. However, it is imperative that this hypothesis is further tested through. In conclusion, NEAT1 may play oncogenic roles and can be used as a therapeutic target for treating human bladder cancer. Our finding provides a new insight into the role of the LncRNA NEAT1 in the bladder cancer.
INTRODUCTION
According to recent study, bladder cancer is still the primary reason of cancer death in the human diseases, especially in the advanced cancer patients. Even though the diagnosis and therapy have been made great progress [1, 2] , bladder cancer remains a seriously lethal disease because people easily neglect it until advanced stage. In addition, many bladder cancer patients are f recurred easily after the surgery [3] and eventual resistance to chemotherapy and radiotherapy in the subsequent treatment. This highlights the imminent requirement for discovering more molecular markers that can be potential and efficacious therapeutic targets [4] .
Long noncoding RNAs (LncRNAs), Length is than the 200 kb, and has been continually reported to be involved in tumorigenesis and developing [5] [6] [7] [8] [9] [10] . LncRNAs play potential onco-or tumor-suppressor roles [11] [12] [13] [14] [15] [16] [17] . LncRNAs abnormal expression was reported in the carcinomas, including PVT1 [18] and UCA1 ect. We supposed that NEAT1(nuclear paraspeckle assembly transcript 1) should affect that through a similar way. NEAT1 were reported high regulation in various kinds of diseases [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . MiR-140, HIF-2α, miR-449b-5p/c-Met axis and MicroRNA-449a have been tested in the relation with the high expression of the NEAT1 from the previous studies. However, there is no study the role of NEAT1 in bladder cancer. Inspired by these outstanding research results, we proposed the hypothesis that the NEAT1 could play a similar role in bladder cancer. However, it is imperative that this hypothesis is further tested through.
In this survey, NEAT1 was firstly found to be upregulated in bladder cancer tissues and cell lines. Inhibited bladder cancer cell growth, suppressed migration and induced apoptosis were detected by silencing NEAT1, as consistent as previous literature reported and our assumption. We suggested that the NEAT1 acted as bladder cancer oncogene, and it could provide a new approach to cure bladder cancer. www.impactjournals.com/oncotarget
RESULTS

NEAT1 was high expression in bladder cancer and cell lines
NEAT1 was high expression obviously in 73.8% (48 of 65) (P =0.0022) ( Figure 1A and 1B) in tissues. NEAT1 was increased obviously in 5637 (P = 0.0047), T24 (P = 0.0036) and SW780 (P<0.001), compared with the SV-HUC-1, (Figure 1C-1E) . Overexpression of NEAT1 was closely related to histological grade, tumor invasion depth and TNM stage (P < 0.01) ( Table 1) . But there is no relation with gender, age and size etc.
Silencing NEAT1 arrested cell proliferation
At 48 hours after transfection of si-NEAT1, si-NEAT1(a) and si-NC in 5637, T24 and SW780 cell lines, qRT-PCR detected the related NEAT1 expression level. Compared the related expression level of NEAT1 after si-NEAT1(a) transfection being 5637(p =0.02186),T24(P=0.0278) and SW780(P=0.01625),the related expression level of NEAT1 after si-NEAT1 transfection were 5637(p =0.00573),T24(P=0.00072) and SW780(P=0.00066) (Figure 2A-2C) . As a result, we determined to choose the more effective sequences of si-NEAT1 for further experiment. MTT assay was detected that si-NEAT1 remarkably inhibited the proliferation of three bladder cancer cells (p < 0.001) ( Figure 2D-2F ).
Cell growth was detected EdU assay. Compared to EdU positive in si-NC group, EdU positive in si-NEAT1 group were decreased ( Figure 3A-3C ). The quantity of EdU positive cells was significantly reduced in 5637 (P =0.00769), T24 (P=0.00620) and SW780 (P=0.00367) in si-NEAT1 group ( Figure 3D-3F ).
Silencing NEAT1 suppressed cell migration
Cell migration was detect the role of specific siRNA in the cell scratch assay. Cells were seeded after transfection with si-NEAT1 or si-NC. Compared with the control group, cell migration was remarkably suppressed, 5637 cell (P=0.00222),T24 (P=0.03203) and SW780(P=0.02957) in si-NEAT1 goup ( Figures 4A-4F ). These results implied that NEAT1 promoted bladder cancer cell migration.
Silencing NEAT1 induced apoptosis
Cells were transfected with siRNA. 48 h after transfection, ELISA assay determined the relative caspase-3 activity, 5637 cell (P=0.00030), T24 (P= 0.00134) and SW780 (P<0.001) (Figures 5A-5C) and the flow cytometry analysis measured the bladder cancer cells apoptosis ratio ( Figures 5D-5F ). Cell apoptosis was observed in 5637,T24 and SW780. These results manifested that NEAT1 suppressed bladder cancer cell apoptosis. 
DISCUSSION
Malignant bladder cancer is rather difficult to cure with current therapies especially the advanced cancer [1] [2] [3] . LncRNAs do not code proteins and couid be participate in the life control [29] [30] [31] . Recently, lncRNAs were found to involve in cancer progression [32] [33] [34] . LncRNAs could have carcinogenesis and antitumor effect, which indicates that lncRNAs may be valuable biomarkers and therapeutic targets [35] [36] [37] [38] .
MiR-140, HIF-2α, miR-449b-5p/c-Met axis and MicroRNA-449a have been tested in the relation with the high expression of the NEAT1 from the previous studies and so on [22, 24, 25, [39] [40] [41] [42] [43] [44] [45] [46] . These findings provide the first large-scale survey of lncRNAs associated with the development of carcinogenesis and may offer new diagnostic biomarkers and therapeutic targets for malignancy. Based on the prior studies, we can draw the conclusion that LncRNA NEAT1 play roles in a wide range that the reason we choose it as our study target in the bladder cancer.
So far, the role of NEAT1 was first reported in bladder cancer. Significantly higher NEAT1 expression was found in bladder cancer tissues. Furthermore, the relationship between NEAT1 expression and hepatocellular carcinoma or lung cancer patients clinicopathological parameters were found in the previous study [12] [13] .In this study, its similar trend was detected in the bladder cancer tissues that's highly related to clinicopathological parameters.To study NEAT1 in bladder cancer, bladder cancer cell proliferation, migration and apoptosis were detected by silencing NEAT1. Compared to the control group, inhibited proliferation, suppressed migration and increased apoptosis were remarkably shown in si-NEAT1-transfected bladder cells. These results made clear that the NEAT1 may play in the bladder cancer progression and deterioration [47, 48] . Further studies in vivo are to explore the NEAT1 mechanism in bladder cancer in the future. In a word, lncRNA NEAT1 may act as an oncogene in bladder cancer, which plays an important role in the tumorigenesis and deterioration. It could potentially serve as a required therapeutic method targeting for bladder cancer.
MATERIALS AND METHODS
Patient and specimens
All patients or family members signed the written informed consent. Fresh clinical bladder cancer specimens and adjacent normal tissues were collected from 65 patients who received radical cystectomy surgery from 2013 to 2015 in The First Affiliated Hospital of Anhui Medical University. All the fresh tissues were put into liquid nitrogen immediately after surgical removal, and then saved into −80°C ultrafreezer for mRNA isolation. Patients with selective criteria were subsequently being exclusive of: Received other treatment before surgery including chemotherapy ect; Diagnosed as bladder benign tumors; Diagnosed as additional cancers; Refused consent. Clinicopathologic information and data of the remaining 65 patients were prospectively entered into the hospital database. The study was approved by The First Affiliated Hospital of Anhui Medical University.
Cell Lines and Culture Conditions
Human bladder cancer cell lines (Bladder cancer 5637, T24 and SW780 cells) were purchased from the Institute of Cell Biology, Chinese Academy of Sciences (Shanghai, China). T24 and SW780 cells were cultured at 37°C in a CO2 incubator in Dulbecco's modified Eagle's media (DMEM) (Invitrogen, Carlsbad, CA, USA) supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin. 5637 cell line was cultured in RPMI-1640 Medium (Invitrogen, Carlsbad, CA, USA) supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin. The SV-HUC-1 cells were cultured in F12K medium (Invirtogen, Carlsbad, CA, USA) supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin.
siRNA transfection
Cell Transfection GC cell lines were transfected with siRNA using Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA), according to the manufacture'sprotocol. NEAT1-specific siRNAs (si-NEAT1:Sense GAGGGAUGA GGGUGAAGAA and antisense UUCUUCACCCUCAU CCCUC and si-NEAT1(a): sense GGAGGAGUCAGG AGGAAUA and antisense UAUUCCUCCUGACUCCUCC and negative control siRNA (si-NC) were purchased from GenePharma, Shanghai, China.
Real-time quantitative PCR
Total RNA was extracted from the frozen tissues using TRIzol (Invitrogen, Grand Island, NY, USA) according to the manufacturer's instructions. RNA concentrations were estimated by spectrophotometer absorbance readings of 260 nm. One microgram of total RNA was used to transcribe reversely to cDNA using a Reverse Transcription Kit (Takara, Dalian, China). ABI 7500 real-time PCR system (Applied Biosystems, Foster City, CA, USA) was used to quantify NEAT1. Ten microliters of SYBR Premix ExTaq (Takara, Dalian, China) for quantitative PCR (qPCR) was mixed according to the manufacturer's instructions. Primer sequences in our study were as follows [25] .
MTT assay
The bladder cancer cells proliferation was also measured by using 3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyl-tetrazolium bromide (MTT) assay. Cells were grown in a 96-well plate for 24 hours, transfected with si-NEAT1 or negative control si-NC and incubated in normal medium. Cells were seeded in 0.1 mg/ml MTT for 4 hours and lysed in dimethyl sulfoxide (DMSO) at room temperature for 10 minutes. The absorbance in each well was detected by a microplate reader (Bio-Rad, Hercules, CA, USA) at 0, 24, 48 and 72h after transfection.
EdU assay
5-ethynyl-20-deoxyuridine (EdU) assay kit (Ribobio, Guangzhou, China) was detected for cell proliferation according to the manufacturer's instructions. Pictures were taken from each well quickly using a digital camera system.
Scratch assay
Cell migration was detected by scratch assay following the introduction. 5637, T24 and SW780 cell lines were seeded in 6-well plate and cultured in incubator to get 100% gather before transfection. A sterile 200 μl pipette tip was used to generate a clear line in the wells after cells were transfected with siRNAs or si-NC. Pictures were taken from each well quickly using a digital camera system. Migration distance was counted at the time of 0 h and 24 h. www.impactjournals.com/oncotarget
Caspase 3 ELISA assay
Bladder cancer 5637, T24 and SW780 cells were transfected with si-NEAT1 or negative control si-NC. 48 hours after transfection, apoptosis induced by NEAT1 silencing was detected by calculating the activity of caspase 3 using the Caspase 3 ELISA assay kit (Hcusabio, Wuhan, China) according to the manufacturer's instructions. OD values were measured by using a microplate reader (Bio-Rad). Data were shown as the ratios between the OD values of si-NEAT1 transfected cells and those of negative control si-NC transfected cells.
Flow cytometry analysis of cell apoptosis
Cells were cultured in normal medium after transfection with NEAT1 or si-NC. 48 hours after transfection, cells were harvested and resuspended in fixation fluid. 5μl Annexin V -FIFC and 2μl propidium iodide were added to 500μl cell suspension. Cell apoptosis was then determined by using flow cytometry (EPICS, XL-4, Beckman, CA, USA).
Statistical analysis
All experimental assays were performed in triplicate. The NEAT1 expression differing between bladder cancer tissues and matched normal tissue were analyzed using paired samples t-test. The differences between si-NEAT1 and si-NC transfected cells in the MTT assay were analyzed using ANOVA. Chi-square test was performed to explore the associations between NEAT1 expression and clinical characteristics. The independent samples t-test was used to analyze other data. All these statistical analyses were performed by using SPSS 16.0. P value of less than 0.05 was considered to be statistically significant.
